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1. Heau u3yyeHHus: AUCHUITUHBI

Llens OUCHUIUIMHBI COCTOMT B (OPMHpPOBAHMM Yy CTYACHTOB 3HAHHWH, HAaBBIKOB U
KOMITETEHIIN, HEOOXOAUMBIX Uil pabOTHI C MPOrPAMMHBIMU CPEICTBAMH 00paOOTKU M aHAIIN3a
JIAHHBIX, C AaKIEHTOM Ha KCIIOJIb30BaHHE S3bIKa MporpammupoBanus Python. ['maBHoOil mensio
SIBISICTCS TTOATOTOBKA CTYAEHTOB K 3((EKTUBHON paboTe ¢ JAHHBIMHU, UX 00pabOTKe, aHANINU3Y U
BU3yaJIN3aIH.

3ajaun JUCHUTIIINHBI:

1. O3HakoMJIEHHE CTYJIEHTOB C OCHOBaMU OOpabOTKM M aHajdu3a JAaHHBIX, BKIIOYas MOHATHS,
METOJIbI U UHCTPYMCHTHI.

2. O0y4yeHue oCHOBaM MPOTpaMMUPOBaHUS Ha si3bike Python m mpumenenue ero ajist o0padoTKH
JAHHBIX.

3. U3yuenue pa3nuyHbix OUOIMOTEK U HHCTpYMEHTOB Python asst paboThl ¢ TaHHBIMH.

4. V3yuyeHue alropuTMOB M CTPYKTYp JaHHBIX JUIsl 3(QQPEKTUBHON 00pabOTKM M aHaIu3a
00JBIINX 00BEMOB JTAHHBIX.

5. Pa3BuTHE y CTYJICHTOB HaBBIKOB PabOTHI ¢ PEATbHBIMU JTAHHBIMU, BBHIIIOJTHCHUE MMPOCKTOB H
3aJa4, CBA3aHHBIX ¢ 00pabOTKOM U aHATH30M JaHHBIX.

6. DopMUPOBAHUE Y CTYACHTOB KPUTHICCKOT'O MBIIIJICHHS M YMEHUSI TPHHUMATH 00OCHOBAHHBIE
pellleHus] Ha OCHOBE aHaNN3a JaHHbIX.

2. llepeyenb MiIaHNpPyeMbIX pPe3yJIbTATOB 00y4eHHs N0 AUCIUILINHE (MOAYJIIO),
COOTHECEHHBIX ¢ IJIAHUPYEMbIMHU Pe3yJIbTaTAMH 0CBOCHHS 00pa30BaTeJbHOI MPOrpaMMbl

Komnerenuuu odyuarierocsi, opmupyembie B pe3yJibTaTe 0CBOCHUS

JUCHMUILINHBI
Kon
KOMIIETCHIIUH I10 KoMmnerenmus
®I'OC BO

CrniocobeH aHaIu3upoBaTh NPOPeCcCHOHATbHYI0 HH(DOPMAIIUIO, BHIAETATH B
OIIK-3 HEel TJIaBHOE, CTPYKTYpUPOBATh, 0POPMIISITh U IPEACTABIISATH B BUJIE
AQHAJIMTUYECKUX 0030pOB ¢ 000CHOBAHHBIMU BBIBOJAMHU M PEKOMEHIAUIMU
Crioco0eH uccnen0BaTh COBPEMEHHBIE TPOOIEMbI U METO bl PUKIIATHON
MH(GOPMATHUKU U pa3BUTHsI HH(OPMAIIMOHHOTO O0IIECTBA

OIIK-6

CTpyKTypa KOMNETEHIHH
Komnerennus dopmupyemsie 3YHbl
3. 3HaTh TEOPETUYECKHE OCHOBBI aHAJIN3a MPO(ecCrOHAIbHOMN
nH(OpMaIIUY, BBIJICTICHHUS B HEH TTIaBHOTO,
CTPYKTYypHUPOBaHHUS, OPOPMIICHHUS U TIPEJICTABICHUS B BHJIE
OI1K-3 CniocobeH aHanM3upOBaThaHATUTHUYECKUX 0030pOB C 00OCHOBAaHHBIMU BHIBOJIAMHU U

PO ECCHOHABHYIO [PEKOMEHTAITUSIMHI
uH(pOpMAaIINIO, BBIICTATh B HEM  [Y. YMeTh aHanu3upoBaTh NpohecCHoHaNbHYI0 HHPOPMAIIHIO,
TJIaBHOE, CTPYKTYPUPOBATH, BBIICIISITH B HEH I1aBHOE, CTPYKTYPUPOBATh, 0QOPMIISTH U

0(OPMIISITh U TIPEJICTABIISTH B MPEICTaBIATh B BUI€ aHAIUTUYECKUX 0030pPOB C

BHJIC aHAJTUTHIECKUX 0030POB C  [(00OCHOBAHHBIMU BBHIBOJIAMH U PEKOMEHAAIUSIMU

000CHOBAHHBIMHU BLIBOJAMH U H. Brnanets HaBbIKamMu aHamu3a MpohecCHOHaTBbHON

PEKOMEHTAlIUSIMHU nH(pOpMaIuy, BBIZICIICHHUS B HEH TJIaBHOTO,

CTPYKTYypUPOBaHUS, OPOPMIICHHUS U TIPEJCTABICHUS B BUJIE

QHATTUTHIECKUX 0030POB C 000CHOBAaHHBIMH BBIBOJIAMH U
€KOMEHIalUsIMU

OIIK-6 Cniocoben uccnenoBarb (3. 3HaTh TEOPETHUESCKUE OCHOBBI HCCIICIOBAHUS

COBPEMEHHBIE MPOOIEMBI COBPEMEHHBIX MPOOJIEM U METOIO0B MPHUKIATHOM




METO/IbI TTPUKIIATHON MH(POPMATHUKH B pa3BUTHS HHYOPMAITMOHHOTO 00IIEeCTBa

WH(POPMATUKU U Pa3BUTHS V. YMeTh ucciieoBaTh COBpEMEHHBIE TPOOJIEMBI U METOIBI
UHGOPMALIMOHHOTO 00IIECTBA [IPHUKIIAAHON HHOPMATHKH U Pa3BUTHSA HH()OPMAIHOHHOTO
00IIecTBa

H. BiiayjieTs HaBbIKAMH HCCJICIOBAHUS COBPEMEHHBIX TPOOIeM
1 METOJIOB MPUKJIIATHON HHPOPMATHKHU ¥ PA3BUTHUS
MH(POPMAIIMOHHOTO 00IIIEeCTBA

3. MecTo AUCHUILIHHBI (MOYJIsI) B CTPYKTYpe 00pa3oBaTe/IbHOM NPOrpaMMbl

[Mpunagnexxnocts  gucuuiimael - BJIOK 1 JUCHOUIUIMHBI  (MOJAYJIN):
OO6s3aTenbHast 4acTh.

4. O0beM IMCUMILIMHBI (MOYJIs1) B 3a4€eTHBIX eIUHULAX C YKa3aHHEM KOJIH4eCTBa
aKa/JleMH4YeCKHUX 4acoB, BbIIeJICHHbIX HA KOHTAKTHYIO padoTy 00y4alomuxcs ¢
npenojgasareseM (110 BHIaM Y4eOHbIX 3aHAATHIT) M HA CAMOCTOATEJIbHYIO padoTy
00y4arIIHNXCs

OO6m1ast Tpy1I0€MKOCTh TUCIMIUIUHBI COCTABIISIET 7 3a4. €11.,252 4acos.

Bun yuebHoit paboThl KonnuecTBo yacos
KonrtakTHasi(aynuropHas) pabora
Jlexknuu 14
[Tpaktuueckue (cem, 1ab.) 3aHATHS 28
CamocTosTenpHas paboTa, BKIIOYast MOATOTOBKY K dK3aMEHAM U 110
3ayeTam
Bcero vacos 252

5. Conep:kanue TUCHUILUINHBI (MOAYJIs1), CTPYKTYPHMPOBAaHHOE 110 TeMaM (pa3aeam) ¢
yKa3aHHeM OTBeIeHHOI0 HA HUX KOJMYeCTBA aKa/leMHYeCKUX YaCOB  BUAOB Y4eOHbIX
3aHATHH

5.1. Conep:xanue pa3aeoB QM CHUIIITHAHBI

Cemunap| Camo- |B unrTepa-| ®opmbl TeKyIIero

Ne Paznen u rema Ceme-| JIek- o
n/n ABCIMILTAHEL crp | winm JlaGopaT.| CTOAT. | KTUBHOM KOHTPOJIA
IIpakTny, pao. popme yCIeBaeMOCTH
JlaboparopHnast
pabota 1: OcHOBBI
OcHOBBI pabotsl ¢ Python.
1 |[mporpammupoBaHusi Ha | 11 8 12 72 Ha6opaTop1.1a;1
Python pabora 2:

ANTOpUTMBI U
CTPYKTYpbI JaHHBIX.
Tecr 1

JlaboparopHnas
pabora 3:
OO6beKTHO-
OpPUEHTHUPOBAHHOE
IPOTPaMMHUPOBHHUE
Ha Python.
JlaGopaTtopHas
pabota 4: Pabora ¢

Vcnonb3oBanue Python
2 |m1st oOpaboTKHU 1 11 4 10 70
aHaJIM3a JaHHBIX




Ne Pasnes u Tema Ceme-| TTex- Cemunap| Camo- |B HHTepa- DopMbI TEKYLIIETO
JlabopaT.| CTOAAT. | KTUBHOM KOHTPOJIA
n/n AU CHHMILTHHBI CTPp | MU
IIpakTnu. pao. ¢opme yCreBaeMoCTH
Pandas 1 NumPy
JlaGopaTopHas
pabora 5:
Busyanuzanus 1aHHBIX U Busyanuzanus
3 CTATUCTUYECKUI aHAIIN3 1 ) 6 63 AAHHBIX M
C UCIIOJIb30BaHUEM CTaTUCTHYECKUI
Python aHayu3 ¢
UCIIO0JIb30BaHUEM
Python. Tect 2
NTOTI'O 14 28 210
5.2. JlekunoHHbIE 3aHATHS, UX COJEpP/KaAHHE
No HanmenoBanue
Conepxanue
/1 pa3eNioB U TEM
[Tonnmanue cunTakcuca Python.
OCHOBEL 3HAKOMCTBO C OCHOBHBIMHU THIIAMH JIAHHBIX U CTPYKTYpaMH
maHHbIX B Python.
1 |mporpamMmupoBaHUs
ua Python 'YpaBieHrne TOTOKOM: YCIOBHBIE OIEpaTopsl M HUKIBI B Python.
Beenenue B GyHkIuu u Moaynu B Python.
O6paboTtka nckimouenuii B Python.
@DyHKIUU U OCHOBBI
(yHKIITMOHAJILHOTO
2 @OyHKIMY U QYHKIIMOHATIBLHOE TPOrPaMMUPOBAHNE
[IpOrpaMMUPOBAHUS
Ha Python
(OCHOBHBIE THIIBI CTPYKTYP JIaHHBIX: CITUCKH, CTEKH, OUEpE/IH,
AJITOPUTMBI U I
3 (OCHOBHBIE AJITOPUTMBI: COPTUPOBKA, TOUCK, AITOPUTMBI Ha
CTPYKTYPBI JaHHBIX
rpadax.
AHaJIN3 CII0)KHOCTH aJITOPUTMOB.
1000BeKTHO- Beenenue B OOII B Python: knaccel, 00BEKThI, METOIBI.
4 |OPHMEHTHPOBAHHOE Hacnenosanue u nonumopdusm B Python.
[porpaMMUpoOBHUE Ha [HKanCymsus: myOJInyHble, IPUBATHBIE U 3alllUIIICHHbIE
Python aTpUOYTHI.
5 PaboTta ¢ PaboTa ¢ ¢aitnamu u katanoramu B Python.
MCTOYHWKAMH JIaHHBIX |PaboTa ¢ MCTOYHMKAMU JaHHBIX
Bgenenue B 6ubimoreky Pandas: ocHOBHBIE CTPYKTYpBI JaHHBIX
O06paboTka nanHbIx ¢ ((Series u DataFrame), uMnopT 1 3KCOPT JaHHBIX, 0a30BbIE
6 [MCIIOJIB30BAaHUEM olepaluu C JaHHBIMH.
o6ubmmorex Python.  [Beenenue B 6ubanoreky NumPy: pabora ¢ MaccuBaMu JaHHBIX,
0a3oBble onepanuu ¢ MaccuBamMu B NumPy.
Buzyanuszanns Bgenenue B 6ubianorexky Matplotlib: ocHOBBI co31anus rpauKoB,
TTAHHBIX U HACTpPOWKa IrpaMKOB, OCTPOCHHUE PA3TUYHBIX TUIIOB IPaUKOB.
7 CTaTUCTUYECCKUU Brenenue B 6nbmmoTeky Seaborn: 0CHOBBI CTATUCTUYECKOM
QHAJIN3 C BU3YaJTU3aI[UH JAHHBIX, IOCTPOEHUE CIOKHBIX I'PapUKOB JUIS
MCIIOJIb30BAHUEM aHaJIM3a TaHHBIX.

Python

ba3oBbIe CTAaTHCTUYCCKHUC MCTOABI U aHAJIN3 JAaHHBIX.




5.3. Cemunapckue, npaKkTH4eCKHe, 1a00paTOpHbIe 3aHATHSA, UX COACP/KaAHHe

Ne pazpnena u
TeMbL Copepxanue u GopMbl IPOBEACHUS

1 O3HAaKOMHTBCS C 0a30BBIMH JIeMEHTaMu si3bIka Python u mpumenuTs ux Ha
npakTuke.. JlaboparopHas pabota ¢ ucnosiab3oBanuem [1K

1 [103HaKOMUTBCSI C OCHOBHBIMH QJITOPUTMAMM U CTPYKTYpaMU JaHHBIX..
JlaGopaTopHas pabora ¢ ucronb3zoBanuem [1K

) Osznakomutscest ¢ OOII u paboroii ¢ daitnamu u katamoramu B Python..
JlaGopaTopHas pabora ¢ ucronb3zoBanuem [1K

) [To3HaKOMUTBCS ¢ OCHOBaMU paboTsl ¢ onbanorexkamu Pandas 1 NumPy.
JlaGopaTopHas pabora ¢ ucronb3zoBanuem [1K

3 [T03HaKOMUTBCSI C OCHOBAMHU BHU3YaIM3al[MH JaHHBIX U CTATUCTUYECKOIO aHAIN3a
c nomotbto Python.. Jlaboparopnas pabota ¢ ucnonszoanuem 11K

6. @oH OIEHOYHBIX CpeacTe JdA MNpoBEACHUSA l'lpOMC)KyTO‘IHOifI arrecranum 1o

AucuuN/IMHe (MOJHbIH TEKCT NPUBeeH B NPUJIOKEHUH K padoyeil mporpamMmme)

6.1. Texymuii KOHTPOJIb

KOHTpOHLHble 3aJaHusA WIH
HHBbIC MaTepHaJIbl,

Heo0X0AMMbI€ IS OLIEHKH Omnmcame
Jransl o1 L ot nokasareJeii u
(l)OpM]/[pOBaH[/[ﬂ 3 H . 3HAHUHU, YMCHHHU, HABBIKOB KpHTepHeB
. Ilepeuenn BYHbr: u (W1n) onbITa OLCHMBANMS
KOMIIETCHIIUH 3.1...3 JesITeTIbHOCTH. H .
Ne (popmupyembix ( .d...2.n, i KOMIIeTeHIHi Ha
(Tema u3 M XapaKTepH3YIOIUX dTANbI
n/n . KOMIICTCHIIMH V.1...¥Y.n dopMHpoBaHHS Pa3JIMYHBIX ITANax X
paboueii ? pMHP ¢dopmupoBanus,
no ®I'OC BO H.1...H n) KOMIIeTeHIMii B Ipolecce
l'lporpaMMbI oefloce . “ OINMHCAaHHE IIKAJ
OCBOCHMSA oﬁpasonaTenbﬂou 100
JMCIUTITAHBI) NpOrpaMMbl OueH“Bamfﬂ (no )
0aJUILHOI 1IKaJIe)
(HaumenoBanue
OICHOYHOI'O Cpe}ICTBa)
TTonumanue u
MIPUMEHEHNE
3.3HaTh TeOpEeTHUECKUE TEOPETUIECKUX
OCHOBBI HCCIIEIOBAHUS 3HAHUH
COBPEMEHHBIX TIPOOIIeM (OCHOBHBIX
1 METO/IOB MPUKIIATHON KOHIIETILIUH 1
UHQOPMATUKH H MIPHUHIIUIIOB,
[pa3BUTHSA W3Y4YEHHBIX IIPU
MH(POPMAIIMOHHOTO BBITIOJIHEHU U
oOrIecTBa nabopaTopHOM
Y. YMeTs uccnenoBath paboThl,
COBPEMEHHBIE JIEKLIMOHHBIX
MPOOJIEMBI 1 METO/IbI 3aHATHH, Y4eOHO-
1. OcHOBBI P . A JTaGoparopuas paboTa Y
MIPUKIaTHOM METOINIECKUX
1 mporpammupoBanu|OITK-6 1: OcHOBEI paboOTEHI €
MHPOPMATUKN 1 MaTepHaJioB) - 110
s Ha Python Python
[pa3BUTHA 2-x GayIoB.
MH(POPMAITOHHOTO KauectBo kona
oO1IecTBa (ko momkeH OBITh
H.Bnagers HaBbIKaMu OpraHu30BaH U
CCIIeIOBaHUs CTPYKTYpUPOBaH
COBPEMEHHBIX MPOOIIEM JIOJKHBIM
1 METOJIOB MPUKIAAHON 00pazom,
MHPOPMATUKA U HCIOJIL3YIOTCS
[pa3BUTHA MIPUHLIMITB
MH(POPMATOHHOTO YUCTOI'0 KOAA:
oOmiecTBa MIEpEeMEHHBIC H

(YHKIIUY IMEIOT

IIOHATHBIC UMCHA,




n/n

Tanel
¢opmupoBanus
KOMIIETEeHIIH I

(Tema u3
padoueii
NPOrpaMMbI
JUCUMILIHHBI)

Ilepeuyensn

(popmupyembix
KOMIIeTeHI U
no ®1rocC BO

(BYHumr:
(3.1...3.n,
Y.1...¥Y.n,
H.1...H.n)

KoHTpoabHble 3a1aHus HIIH
HHbIEe MaTepHAaJIbl,

Heo0XoMMBbIe JJIsl OLeHKH
3HAHUH, yMeHH i1, HABBIKOB

XapaKTepH3YIOIIMX ITANBI
KOMIIeTeHIHH B npouecce

0CBOEHHSI 00pa30BaTeILHOI

OLIECHOYHOI0 CPEACTBA)

M (WJIH) ONbITA
J1eITeJIbHOCTH, "

¢opmupoBanus

NMPOrpaMMsI
(HaumenoBanue

nokasareJiei u

Pa3JIMYHBIX ITANAX HX
¢hopmupoBanus,
onHcaHue IKaJl

ounenuBanus (mo 100-
0aJIILHOI 1IKaJIe)

Onucanne

KpPUTEpHEB
OleHHBAHMS
OMIIeTeHIINH Ha

34,

3

KOMMCHTapusiMu

HEOOXOIUMO - 110

KOPPEKTHO, 3a/1a4a

KOJI CHa0XeH
Tam, e 3T0

2-X 0aioB.

Hcnonnenue
TaHWSA (pelIeHue
COOTBETCTBYET
TpeOOBaHUAM

3aJlaHHs: BCE

YacTH 3aJaHus
BBIITOJIHEHEI U
paborator

pemeHa
(hdexTuBHO) - 10
2-x 6anos.
TectupoBanue u
o0OpaboTka
oImmrO0K (KOx
yCIIEIITHO
oOpabatbiBaeT
BO3MOXKHBIE
OmuOKY U
UCKITIOYCHHUS,
MIPOBEJCHO
TECTUPOBaHHE

paboThl KOA) - 10

2-x 6ann.
TToaroroska
oTyera (OTYeT
TIOJITOTOBJICH B
COOTBETCTBUH C
TpeOOBaHUSIMH,
BKJIIOYAET
OIMCaHue
BBITIOJTHEHHOM
paboThI, BEIBOJIBI,
a TaK)Ke MPUMEPHI
paboThI
mporpamMmbl. OT4eT
MIOJITOTOBJICH
aKKypaTHO, 0e3
opdorpaduaeckux
u
MTyHKTYaIlHOHHBIX
OImMUOO0K) - 10 2-X
6ayuos. (10)

OIIK-6

3.3HaTh TEOPETHUECKUE
OCHOBBI HCCIIEIOBAHUS
COBPEMEHHBIX TIPOOIIEM

JTaGoparopuas paboTa
2: ANITOPUTMBI U

Ilonnmanune n
MIPUMECHEHHE
TEOPETUICCKUX

CTPYKTYPBI TaHHBIX

1 METOJIOB MPUKIIATHON

3HAHUHA




n/n

Tanel
¢opmupoBanus
KOMIIETEeHIIH I
(Tema u3
padoueii
NPOrpaMMbI
JUCUMILIHHBI)

Ilepeuyensn
(popmupyembix
KOMIIeTeHI U
no ®1rocC BO

(BYHumr:
(3.1...3.n,
Y.1...¥Y.n,
H.1...H.n)

KOHTpOJ’leble 3aJaHudA WIH
HHbIC MaTepHaJbl,
Heo0XoMMBbIe JJIsl OLeHKH
3HAHUH, yMeHH i1, HABBIKOB
M (WJIH) ONbITA
J1eITeJIbHOCTH,
XapPaKTePHU3YIOIIHUX dTAMNbI
¢opmupoBanus
KOMIIeTeHIIMii B mpolecce
0CBOEHHSI 00pa30BaTeILHOI
NporpaMMbl
(HaumenoBanue
OLIECHOYHOI0 CPEACTBA)

Onucanne
nokasareJiei u
KpPUTEpHEB
OleHHBAHMS
KOMIIeTeHIIN Ha
Pa3IMYHBIX 3TANAX UX|
¢hopmupoBanus,
onMcaHue mKaJ
ounenuBanus (mo 100-
0aJIILHOI 1IKaJIe)

nHpOopMaTHUKK 1
[pa3BUTHUS
MH(pOpPMaMOHHOTO
o01ecTBa

Y. YMeTh uecaenoBaTh
COBpPEMEHHbBIE
MPOOIIEMBI I METOBI
MIPUKIaIHON
MHPOPMATUKA U
[pa3BUTHA
MH(POPMALIMOHHOTO
o01ecTBa

H.Bnanetrs HaBbIKaMu
MCCIIeI0BaHMs
COBPEMEHHBIX IPOOJIEM
1 METOJI0B MPUKITATHON
nHpOpMaTUKU U
[pa3BUTHA
MH(POPMALIMOHHOTO
oOrIecTBa

(OCHOBHBIX
KOHIIECTILIUH 1
TPUHITUIIOB,
W3YUYCHHBIX TIPU
BBIMTOJTHCHUU
JTabopaTopHOU
paboTHI,
JIEKITHOHHBIX
3aHATHH, y4eOHO-
METOIMYECKIX
MaTepHalioB) - 110
2-x 0aoB.
KauectBo KO
(ko1 MOKEH OBITh
OpraHU30BaH U
CTPYKTYPHUPOBaH
JTOJDKHBIM
00pazom,
HCTIONB3YIOTCS
TIPUHITUITEI
YHCTOTO KOAA:
MepeMeHHEIC U
(YHKIAN IMEIOT
MOHSTHBIC NMEHA,
KOJ CHa0XeH
KOMMECHTapUsIMHU
Tam, I7Ie 3TO
HEoOXO0IUMO - 110
2-x GaJioB.
Ucnonuenue
3amaHus (pernreHue
COOTBETCTBYET
TpeOOBaHUSAM
3aJJaHus: BCE
YacTH 3aJaHU
BBIMOJTHEHBI U
paboTatoT
KOPPEKTHO, 3a/1a4a
peleHa
3¢ HEKTHBHO) - 10
2-x 6aJuIoB.
TectupoBanue u
00paboTka
oImuoO0K (KO
YCIICIITHO
oOpabatbiBaeT
BO3MOYKHBIC
OIIMOKHU 1
HCKITFOUCHHUS,
MIPOBEICHO
TECTHPOBaHUE

paboTHI KOJIa) - 10




KOHTpOJ’leble 3aJaHUA WIH
HHbIC MaTepHaJbl,

Onucanne
3Taﬂbl HeOﬁX(:HHMLle ){J“I OIICHKH HokazaTeeii u
(l)opMPIpOBaHI/lH (3YHLI. 3HAHUH, YMCHHH, HABBIKOB KpHTepHeB
N Ilepeuyensn . u (WIH) ONbITa P
No | WOMHCTCHUMI 4 pyembIx (3.1...3.n, AEHTENLHOCTH, KOMIIETeHIHT Ha
(Tema u3 - XapaKTepH3YIOIHUX ITANbI
H/II 6 o KOMIIeTeHII UM Y.l . .Y.n, dopmupoBaHus Pa3JIMYHBIX 3Tanax ux
paboueu ®roc BO . dopmupoBanus,
HporpaMMbI fro H'l oo 'H'n) KOMIETCHINH B npouecce“ ONMHCAaHHE IKAJ
0CBOEHHSI 00pa30BaTeILHOI
JAMCHMTUIHHBI) IporpaMMBL OLleHHBAHHS (mo 100-
(Hanvienosanne 0aJIILHOI 1IKaJIe)
OLIECHOYHOI0 CPEACTBA)
2-x Ga.
IToaroroska
oTyera (0TUeT
MOATOTOBJICH B
COOTBETCTBUHU C
TpeOOBAHUSIMH,
BKJIFOYAET
ONMCaHue
BBIIIOJIHEHHOU
paboTHI, BEIBOJIHI,
a TaKXKe MPUMEPHI
paboTsI
nporpaMMsl. OT4eT
MOITOTOBJIEH
aKKypaTHo, Oe3
opdorpaduieckux
u
MyHKTYallHOHHBIX
OIMOO0K) - 10 2-X
6aymoB. (10)
3.3HaTh TEOPETUUYECKHE
OCHOBBI HCCIJIEIOBaHUS
COBPEMEHHBIX MPOOIIEM
1 METOJIOB MPUKJIAAHON
MH(OOPMATUKH 1
[pa3BUTHSA
MH()OPMALMOHHOTO
oO1ecTBa [TonmHOCTBIO
Y.VMeTh uceaenoBaTh BBIIIOJIHEHHAS
COBPEMEHHBIE pabota -10
mpobnemsl u MmeToabl  (Tecr 1 0aJUIOB, YACTUIHO
3 OITK-6 MPUKIaIHON OO0BEKTHO- - J10JI IPaBUIIBHO
MHPOPMATUKA U OPHUEHTUPOBAHHOE BBINIOJIHEHHBIX
[pa3BUTHSA [IpOrpaMMHUPOBHHE 3amanmii* 10
MH(POPMAIIMOHHOTO 0aJuIoB, eci A0
o0111ecTBa menbIe 0,5 - 0
H.Bnagers HaBbIKaMu 6atoB (12)
MCCIIeTOBAHUSA
COBPEMEHHBIX MPOOIIEM
1 METOJIOB MPUKITAJHON
MHPOPMATUKN 1
[pa3BUTHA
MH(POPMAIIMOHHOTO
oO1ecTBa
3.3HaTh TEOPETUUYECKUE ITonHocThIO
OCHOBBI HCCIJIEJIOBaHUS BBINIOJTHEHHASI
COBpeMeHHBIX mpobiem [Tect 1 pabota -10
4 OITK-6 1 METOJIOB MPUKJIaAHOH (OCHOBBI 0aJUIOB, YACTUIHO

MH()OPMATHUKH U
pa3BUTHS
MH()OPMAITMOHHOTO
oOrIecTBa

[POrpaMMUpPOBAHUS Ha
Python

- IOJISI IPaBUIBHO
BBITTOJTHEHHBIX
3agaHuii*10
0aJII0B, €CIIN OIS




KOHTpOJ’leble 3aJaHUA WIH
HHbIC MaTepHaJbl,

3 HeOﬁXOHl/lMLle JJISE OIICHKH Omucanue
Tanbl i
MIDOBAHMS 3HAHUH, yMeHH i1, HABBIKOB nolzca;::eﬁ:z "
¢dopmupo 1 Mepedens (3YHLI: o (W) ONBITA OIIl:’,HMBl:lHMﬂ
KOMIIEeTeHIM i
NQ 1 qupMI/IpyeMbIX (3-1 .o .3-“, ACATEILHOCTH, KOMIIeTEHIHI HA
(Tema u3 o XAPAKTEPUIYIOMUIX STAMBL ) gy sTamax nx
n/n paGoueii KOMNeTeHIMii V.1...V.n, (bopMupoBaH p e
I no ®I'OC BO H.1...H ll) KOMIIeTeHIHii B Tipoiecce ongcaﬂl:le umaﬂ’
POrpaMmel 0CBOEHHSI 00pa30BaTeILHOI
AUCHUILTIHHBI) IporpaMMBL ouenusanus (o 100-
(HammenoBanne 0aJIILHOI 1IKaJIe)
OLIECHOYHOI0 CPEACTBA)
V.VMeTh ucciaeaoBathb menbre 0,5 - 0
COBpPEMEHHbBIC 6aoB (13)
MIPOOJICMBI I METOBI
MPUKJIaTHON
nHpopMaTUKK 1
[Pa3BUTHS
MH(POPMALIMOHHOTO
oOmIecTBa
H.Biagets HaBBIKAMU
CCIIeTOBAHUS
COBPEMEHHBIX MPOOIIEM
1 METOJI0B MPUKIATHON
nHpOpMaTUKU U
[pa3BUTHSA
MH(pOpPMALIMOHHOTO
o01IecTBa
Ilonumanue u
MIpUMEHEHHE
TEOPETHICCKUX
3HAHUH
(OCHOBHBIX
KOHLEIINN 1
3.3HaTh TeOpeTHIECKUE TIPHUHITUIIOB,
OCHOBBI HCCJICTIOBaHUS W3YYCHHBIX TIPU
COBPEMEHHBIX TIPOOIIeM BBITTOJTHCHU U
1 METOJIOB MPUKJIAIHOM nabopaTtopHoi
MH(OOPMATUKH 1 paboTsl,
[pa3BUTHSA JIEKITUOHHBIX
UH()OPMAITUOHHOTO 3aHATUH, Y4eOHO-
oOmiecTBa METOINYECKUX
V. YMeTh necaenoBaTh MaTepHaJIOB) - JI0
COBpEMEHHBIC 2-X 0aJIoB.
P JlabopaTopHas paboTa
2. Mcrionp3oBanue MPOOIIEMBI I METOBI 3 OBLEKTHO KauecTtBo kona
Python st MIPUKIaTHOM ) ) KOJI JIOJDKEH OBITh
5 ython OIIK-6 P A OPUEHTUPOBAHHOE (kon A
00paboTKH 1 nHpOpMaTHKK 1 OpraHU30BaH U
[POTPaMMHPOBHHUE HA
aHaJIN3a JaHHBIX [pa3BUTHSA Python CTPYKTYPHUPOBaH
MH()OPMAIIMOHHOTO JIOJDKHBIM
oO1IecTBa obpazom,
H.Bianets HaBBIKAMU HUCTOJIB3YIOTCSA
CCIIeTOBAHUS TIPUHIHUITBI

COBPEMEHHBIX MPOOIIEM
1 METOZIOB IPUKJIAJHOM
nHpOpMaTHKK 1
pa3BUTHUS
nH(OpPMaMOHHOTO
o01ecTBa

YUCTOTO KOJa:
MepeMEHHEIC U
(YHKIMH UMEIOT
[TOHSATHEIC UMEHA,
KOJI CHa0XeH
KOMMCHTapUsIMHU
Tam, rae 3T0
HEOOXOIMMO - JI0
2-x 0ayIoB.
Ucnonaenne
3amaHus (penieHune
COOTBETCTBYET




n/n

Tanel
¢opmupoBanus
KOMIIETEeHIIH I
(Tema u3
padoueii
NPOrpaMMbI
JUCUMILIHHBI)

Ilepeuyensn
(popmupyembix
KOMIIeTeHI U
no ®1rocC BO

(BYHumr:
(3.1...3.n,
Y.1...¥Y.n,
H.1...H.n)

KOHTpOJ’leble 3aJaHudA WIH
HHbIC MaTepHaJbl,
Heo0XoMMBbIe JJIsl OLeHKH
3HAHUH, yMeHH i1, HABBIKOB
M (WJIH) ONbITA
J1eITeJIbHOCTH,
XapPaKTePHU3YIOIIHUX dTAMNbI
¢opmupoBanus
KOMIIeTeHIIMii B mpolecce
0CBOEHHSI 00pa30BaTeILHOI
NporpaMMbl
(HaumenoBanue
OLIECHOYHOI0 CPEACTBA)

Onucanne
nokasareJiei u
KpPUTEpHEB
OleHHBAHMS
KOMIIeTeHIIN Ha
Pa3IMYHBIX 3TANAX UX|
¢hopmupoBanus,
onMcaHue mKaJ
ounenuBanus (mo 100-
0aJIILHOI 1IKaJIe)

TpeOOBaHUSIM
3aJlaHus: BCE
YacTH 3aIaHUs
BBIMOJTHCHEI U
paboratot
KOPPEKTHO, 3a/1a4a
permieHa
3¢ PEKTHBHO) - 10
2-x 6ayuIoB.
TectupoBanue u
o0OpaboTka
onuooK (Ko
YCIICIITHO
oOpabatbiBaeT
BO3MOYKHBIC
OIIUOKH U
UCKJTFOUCHHUS,
MIPOBEICHO
TECTHPOBaHUC
paboTsI KOfa) - 10
2-x Ga.
TToaroroska
oTyera (OTYeT
MOJITOTOBJICH B
COOTBETCTBHUH C
TpeOOBaHUAMHU,
BKJIFOYAET
OIHCaHKe
BBINTOJIHEHHOU
paboTHI, BEIBOJIHI,
a TaKKe TPUMEPHI
padoTsI
mporpamMmbel. OT4eT
MOJITOTOBJICH
aKKypaTHo, 6e3
optorpaduaecknx
u
MyHKTYaIlHOHHBIX
OImMOO0K) - 10 2-X
6ayuos. (10)

OIIK-3

3.3HaTh TEOpEeTHUECKUE
OCHOBBI aHAJIN3a
po¢eCCHOHATBHOM
nH}opManny,
BBIJICJICHUS B HEH
[JIaBHOTO,
CTPYKTYPHUPOBaHUS,
odopmieHNs 1
[Ipe/ICTaBICHUS B BUJIE
AHATUTHYECKUX
0030pOB ¢
000CHOBAHHBIMHU

JTabopaTopHast paboTa
4: Pabota c Pandas u
INumPy

Ilonnmanune n
MIPUMEHCHHE
TEOPETUYECKUX
3HAHUHA
(OCHOBHBIX
KOHIICITIUHA U
MIPHUHITUIIOB,
H3YUYCHHBIX TIPU
BBITNIOJIHEHU N
nabopaTtopHoi
paboThI,
JIEKIIMOHHBIX




n/n

Tanel
¢opmupoBanus
KOMIIETEeHIIH I
(Tema u3
padoueii
NPOrpaMMbI
JUCUMILIHHBI)

Ilepeuyensn
(popmupyembix
KOMIIeTeHI U
no ®1rocC BO

(BYHumr:
(3.1...3.n,
Y.1...¥Y.n,
H.1...H.n)

KOHTpOJ’leble 3aJaHudA WIH
HHbIC MaTepHaJbl,
Heo0XoMMBbIe JJIsl OLeHKH
3HAHUH, yMeHH i1, HABBIKOB
M (WJIH) ONbITA
J1eITeJIbHOCTH,
XapPaKTePHU3YIOIIHUX dTAMNbI
¢opmupoBanus
KOMIIeTeHIIMii B mpolecce
0CBOEHHSI 00pa30BaTeILHOI
NporpaMMbl
(HaumenoBanue
OLIECHOYHOI0 CPEACTBA)

Onucanne
nokasareJiei u
KpPUTEpHEB
OleHHBAHMS
KOMIIeTeHIIN Ha
Pa3IMYHBIX 3TANAX UX|
¢hopmupoBanus,
onMcaHue mKaJ
ounenuBanus (mo 100-
0aJIILHOI 1IKaJIe)

BEIBOJIAMU U
[PEKOMEHIAITUSIMHU
Y.YMetb
AHATTU3UPOBATH
poeCCHOHATBHYIO
nHpopManuio,
BBIJIEIATE B HEU
TIIaBHOE,
CTPYKTYPHPOBATh,
oQopMIIATE U
MIPECTaBIATh B BUIC
QHATTUTHYCCKUX
0030pOB ¢
000CHOBAHHBIMH
BBIBOJIAMU U
[PEKOMEHIAITUSIMH
H.Bnanetrs HaBbIKaMu
aHaM3a
Mpo¢eCCHOHATBHOM
WHpOpMAaNH,
BEIJICIICHUS B HEH
TJIABHOTO,
CTPYKTYPHPOBaHUS,
odopmiieHus u
[pE/CTABICHUS B BHJIE
AHATUTHYCCKIX
0030pOB ¢
000CHOBaHHBIMH
BBIBOJAMH U
[PEKOMEHIAIIUSIMH

3aHATHH, y4eOHO-
METOUYECKUX
MaTepHaoB) - 10
2-X 0aioB.
KauectBo K012
(ko1 MoMKeH OBITh
OpTraHH30BaH U
CTPYKTYPHUPOBaH
JIOJDKHBIM
00pazom,
HCTIONB3YIOTCS
MIPUHITUITBI
YUCTOTO KOJa:
MepEMEHHBIC U
(GYHKIMY UMEIOT
MOHSATHELIE UMEHA,
KOJI cHaOXeH
KOMMCHTapUsIMHI
Tam, TJI€ 3TO
HEOOXOIMMO - IO
2-x 0aJlIOB.
Ucnonaenne
3amaHus (penreHue
COOTBETCTBYET
TpeOoBaHUSIM
3a7aHUs: BCE
YaCTH 3aJaHusl
BBIITOJIHEHBI U
paborator
KOPPEKTHO, 3a/1a4a
perieHa
3¢ PEKTHBHO) - 10
2-x 0aJlIOB.
TectupoBanue u
00paboTka
omnooK (Ko
YCIICIITHO
obOpabaTtbeIBaeT
BO3MOKHBIE
OLINOKH U
HCKJIFOUCHUS,
MIPOBEICHO
TECTHPOBaHUE
paboThI KOJa) - 10
2-x Oal.
IloaroroBka
oTyera (OT4eT
[IOJTOTOBJIEH B
COOTBETCTBMH C
TpeOOBaHUAMH,
BKJIFOYAET
OIHCaHUE




KOHTpOJ’leble 3aJaHUA WIH
HHbIC MaTepHaJbl,

Onucanune
3Taﬂbl HeOﬁX(:HHMLle Hu.]'lﬂ OIICHKH HokazaTeeii u
3HAHUH, YMCHHH, HABBIKOB
(l)Ole/IpOBaHI/‘l‘H Mepeuens (BYHabrI: w (1) ombira KpUTepHeB
N‘_’ KOMIIETEHIIMHU (3.1 .. .3.11 J1eSITeJIbHOCTH, oue}msam{ﬂ
(Tema u3 q]OpMpreMb{.X ’ XapaKTepU3YIOUHX Tamp | o CTEHIMI Ha
H/H . KOMIEeTEeHIUH Y.l .. .Y.n Pa3JIHYHBIX 3TaNmax uX
paGoueii ®roc BO ? (boprHpoBanus ¢dopmupoBanus,
HpOI‘paMMbI fro H'l oo 'H'n) KOMIETCHINH B npouecce“ ONMHCAaHHE IKAJ
0CBOEHHSI 00pa30BaTeILHOI
AUCHUILTIHHBI) IporpaMMBL ouenusanus (o 100-
(HammenoBanne 0aJIILHOI 1IKaJIe)
OLIECHOYHOI0 CPEACTBA)
BBINTOJTHEHHOM
paboThI, BEIBO/IHI,
a TaK)Ke MPUMEPHI
paboTsl
nporpamMmbl. OT4eT
MOJITOTOBJICH
aKKypaTHO, 0e3
optorpaduaeckux
u
ITyHKTYaIlHOHHBIX
OIMOOK) - 10 2-X
6auios. (10)
3.3HaTh TEOPETHUYECKUE ITonumanue u
OCHOBBI aHANIN3a PUMCHEHUE
poeCCHOHATBHOMN TEOPETUICCKUX
nHpopMmanuy, 3HaHUi
BBIJICTICHUS B HEH (OCHOBHBIX
JIaBHOTO, KOHLICIILIUN 1
CTPYKTYPHPOBaHMUS, TIPHUHITUIIOB,
odopmIeHUS 1 W3yYCHHBIX TIPH
[IpECTaBICHUS B BUJIC BBITIOJTHCHUH
AHATTUTHYCCKIX nabopaTopHOM
0030pOB ¢ paboTHI,
000CHOBaHHBIMHU JIEKITHOHHBIX
BBIBOJAMH U 3aHATHIA, y4eOHO-
[PEKOMEHTAIUSIMH METOMYCSCKUX
Y. YmeTh MaTepuasoB) - 10
QHAJTN3UPOBATH 2-x GaJioB.
npodeccuoHabHYIO KauecTBo koza
3. Buzyanuzanus uHhopMaIuio, JlabopaTopHas pabora |(KOX OJDKEH OBbITh
TAaHHBIX 1 BEIICNATE B HEH S: Busyanuzamms OpTraHH30BaH U
7 CTATUCTHYCCKHHA OIK-3 TIIaBHOE, TAaHHBIX U § CTPYKTYPHUPOBaH
QHAIU3 C CTPYKTYPHUPOBATh, CTATHCTHYCCKHUIA aHAITN3 JTOJDKHBIM
MCTIOJTb30BaHUEM 0QOpMIIATE U C FCITOJTb30BaHUEM 00pazom,
Python MpeaCcTaBIATh B Buae  [Python HCTIONB3YIOTCS
AHATTUTHYCCKIX TIPUHIHUITBI
0030pOB ¢ YUCTOTO KOJa:
000CHOBaHHBIMHU MepEMEHHBIC U
BBIBOJAMHU U (YHKIMH UMEIOT
[PEKOMEHIAITUSIMH MOHSTHBIC NMEHA,

H.Bianets HaBBIKAMH
aHaM3a
po¢eCCHOHATBHOM
nH}opManny,
BEIJICIICHUS B HEH
TJIABHOTO,
CTPYKTYPHPOBaHUS,
odopmieHNs 1
[IpEICTaBICHAUS B BUIC
QHATTUTHYECKIX
0030pOB ¢
000CHOBAHHBIMHU

KOJ CHaOeH
KOMMCHTapUsIMHU
Tam, e 3T0
HEOOXO0UMO - 10
2-x 0aJlIoB.
Ucnonnenne
3aaHus (penreHue
COOTBETCTBYET
TpeOOBaHUAM
3aJaHHs: BCE
YaCcTH 3aJaHus
BBIIOJIHEHBI U




n/n

Tanel
¢opmupoBanus
KOMIIETEeHIIH I
(Tema u3
padoueii
NPOrpaMMbI
JUCUMILIHHBI)

Ilepeuyensn
(popmupyembix
KOMIIeTeHI U
no ®1rocC BO

(BYHumr:
(3.1...3.n,
Y.1...¥Y.n,
H.1...H.n)

KOHTpOJ’leble 3aJaHudA WIH
HHbIC MaTepHaJbl,
Heo0XoMMBbIe JJIsl OLeHKH
3HAHUH, yMeHH i1, HABBIKOB
M (WJIH) ONbITA
J1eITeJIbHOCTH,
XapPaKTePHU3YIOIIHUX dTAMNbI
¢opmupoBanus
KOMIIeTeHIIMii B mpolecce
0CBOEHHSI 00pa30BaTeILHOI
NporpaMMbl
(HaumenoBanue
OLIECHOYHOI0 CPEACTBA)

Onucanne
nokasareJiei u

KpPUTEpHEB

OleHHBAHMS
KOMIIeTeHIIN Ha
Pa3IMYHBIX 3TANAX UX|
¢hopmupoBanus,
onMcaHue mKaJ
ounenuBanus (mo 100-
0aJIILHOI 1IKaJIe)

BbIBOJJAMH U
[PEKOMCHOAIUAMU

paborarot
KOPPEKTHO, 3a71a4a
pemeHa
3 EeKTUBHO) - 10
2-x 6ayoB.
TectupoBanue u
o0OpaboTka
ommroO0K (KOox
YCIIETITHO
oOpabatbiBaeT
BO3MOJXKHBIE
OIIUOKH U
UCKITIOYCHHUS,
MPOBEJCHO
TECTUPOBaHHE
paboTsl K0Ja) - 10
2-x Gam.
ITonroroska
oT4yera (OT4eT
MOJTOTOBJICH B
COOTBETCTBHH C
TpeOOBaHUSIMH,
BKJIFOYAET
ornucaHue
BBITTOJIHEHHOM
paboThI, BEIBOJIBI,
a TaKXKe TPUMepBI
paboTh
nporpaMMsl. OT4eT
MOJTOTOBJICH
aKKypaTHO, 0e3
optorpaduaeckux
u
ITyHKTYaIlHOHHBIX
omnboK) - 10 2-X
6ayuos. (10)

OIIK-3

3.3HaTh TEOpEeTHUECKUE
OCHOBBI aHAJIH32
npodeccuoHaTbEHOM
nHpOpMaNny,
BBIJICTICHUS B HEH
TJIABHOTO,
CTPYKTYPHPOBaHUS,
odopmIeHUS 1
[IPEJICTABIICHUS B BUJIC
AHATTUTHYCCKIX
0030pOB ¢
000CHOBaHHBIMHU
BEIBOJIAMHA U
[PEKOMEHTAITUSIMH

Y. YMmerb

AHAIM3UPOBATH

Tect 2

Busyanuzanus TaHHBIX
I CTATUCTHYCCKUI
aHaJIN3 C
HICII0JIb30BaAHHEM
Python

TlomHOCTBIO
BBITIOJTHEHHAS
pabora -10
0aJIJI0B, YaCTUIHO
- JIOJISI TIPaBHIIHLHO
BBIIOJIHEHHBIX
3agaHuii*10
0ajlIoB, €CIu A0
menbire 0,5 - 0
6aios (13)




n/n

Tanel
¢opmupoBanus
KOMIIETEeHIIH I
(Tema u3
padoueii
NPOrpaMMbI
JUCUMILIHHBI)

Ilepeuyensn
(popmupyembix
KOMIIeTeHI U
no ®1rocC BO

(BYHumr:
(3.1...3.n,
Y.1...¥Y.n,
H.1...H.n)

KOHTpOJ’leble 3aJaHudA WIH
HHbIC MaTepHaJbl,
Heo0XoMMBbIe JJIsl OLeHKH
3HAHUH, yMeHH i1, HABBIKOB
M (WJIH) ONbITA
J1eITeJIbHOCTH,
XapPaKTePHU3YIOIIHUX dTAMNbI
¢opmupoBanus
KOMIIeTeHIIMii B mpolecce
0CBOEHHSI 00pa30BaTeILHOI
NporpaMMbl
(HaumenoBanue
OLIECHOYHOI0 CPEACTBA)

Onucanne
nokasareJiei u
KpPUTEpHEB
OleHHBAHMS
KOMIIeTeHIIN Ha
Pa3IMYHBIX 3TANAX UX|
¢hopmupoBanus,
onMcaHue mKaJ
ounenuBanus (mo 100-
0aJIILHOI 1IKaJIe)

poeCCHOHATBHYIO
nH}popManuio,
BBIJICIATH B HEH
[JIaBHOE,
CTPYKTYPUPOBATh,
0QopMIIATE U
MIPECTaBIATh B BUIC
QHATTUTHYCCKIX
0030pOB ¢
000CHOBaHHBIMHU
BEIBOJIAMA U
[PEKOMEHIAITUSIMH
H.Bnanetrs HaBbIKaMu
aHaM3a
poeCCHOHATBHOM
nHpopMmanuy,
BBIJICJICHUS B HEU
TJIABHOTO,
CTPYKTYPHPOBaHMUS,
odopmIeHNS T
[IpEICTaBIICHUS B BUJIC
AHATTUTHYCCKIX
0030pOB ¢
000CHOBaHHBIMH
BBIBOJAMH U
[PEKOMEHIAIUSIMH

OI1K-3

3.3HaTh TeOpEeTHUECKUE
OCHOBBI aHaNN3a
npoQeCcCHOHANTBHOM
nHbOpMaLUH,
BEIJICIICHUS B HEH
TJIABHOTO,
CTPYKTYPHPOBaHUS,
odopmIeHUS 1
[IPEJICTABIICHUS B BUJIC
AHATTUTHYCCKIX
0030pOB ¢
000CHOBaHHBIMH
BBIBOJAMHU U
[PEKOMEHIAITUSIMH

Y. YMetb
AHAITU3UPOBATH

PO eCCHOHATBHYIO
nH(pOopManuio,
BEIJICISITE B HEH
TIIaBHOE,
CTPYKTYPHUPOBATh,
0(pOPMIISITh U
MIPEICTABISTH B BUJIC
QHATTUTHYECKIX
0030pOB ¢
000CHOBAHHBIMHU

Tect 2
Mcnons3oBanue
orbnmmotek Python s
00paboTKU W aHAIN3a
TaHHBIX

IlonHOCTBIO
BBINTOJTHEHHAS
pabora -10
0ajI0B, YaCTUYHO
- TOJISL IPaBUIIBHO
BBINTOTHEHHBIX
3aganuii*10
0alIoB, €CId A0
mensbmre 0,5 - 0
6aoB (12)




Kom‘pom,m,le 3aJaHUA WIH
HHbIC MaTepHaJbl,

HeOoOXOAMMBbIe 1JIsl OLIEHKH Onucanne
Srans! 3HAHUH, yMeHH i1, HABBIKOB noxasareseii u
9 9
q)opanOBamin Mepeuens (BYHabrI: w (1) ombira KpUTepHeB
N KOMIIETCHIIUH 3.1...3 JesITeTbHOCTH. OTCHIBAHITH
o ¢opmupyembIx ( d...3.1, > KOMIIeTeHI Ui HAa
(Tema u3 N XAPAKTEPU3YIOIIMX ITAMbI
H/II o KOMIIeTeHII UM Y.l . .Y.n dopMupoBanus Pa3JIMYHBIX dTANaX UX
paGoueii ? PMHPC dopmupoBanus
no ®I'OC BO H.1...H ll) KOMIIeTeHIHii B Tipoiecce i
NpOorpaMmMbl elo. I, .| ommcaHWe mKaJ
0CBOEHHSI 00pa30BaTeILHOI 100
JUCUMILIHHBI) - ouenusanus (mo 100-
0aJIILHOI 1IKaJIe)
(HaumenoBanue

OLIECHOYHOI0 CPEACTBA)

BEIBOJIAMU U
[PEKOMEHIAITUSIMHU
H.Bnanets HaBBIKAMH
aHau3a
poeCCHOHATBHOMN
nHpopMmanuy,
BEIJICIICHUS B HEH
TIIABHOTO,
CTPYKTYPHPOBaHMUS,
odopmIeHUS T
[IpEICTaBICHUS B BUIC
QHATTUTHYCCKUX
0030pOB ¢
000CHOBaHHBIMHU
BBIBOJIAMU U
[PEKOMEHIAITUSIMH

HToro 100

6.2. [IpomMe:KyTOYHBIH KOHTPOJIb (3a4eT, IK3aMeH)

PaGounM yueOHBIM JIAHOM NpeaycMOTPeH JKk3aMeH B cemectpe 11.
BOITPOCHI JIJ151 ITIPOBEPKU 3HAHMIA:

1-it Bompoc Oumnera (40 GamnoB), Bux Bompoca: Tect/mpoBepka 3Hanuil. Kpurtepuit: Cymma
0amioB 3a TpaBWIbHBIE OTBETHl. [IpaBUIBHBIH OTBET Ha KaXKABIH Bompoc - 2 0Oama,
HEenpaBWIbHBIN oTBeT - 0 6aIoB 3a BOIMpoOC..

Komnerennusi: OIIK-3 CrnocofeH aHaam3umpoBaTh NPoecCHOHANBbHYI0 HH(OPMAIHIO,
BbIACJISITh B Hell IJaBHOe, CTPYKTYPHUPOBaThb, 0(OPMJISATHL U NPEACTABIATH B BHAE
aHAJIMTHYECKHUX 0030POB ¢ 000CHOBAHHBLIMH BBIBOJIAMH U PEKOMEHAalMsIMH

3HaHue: 3HaTh TEOPETUYECKHE OCHOBBI aHalIM3a MpodeccnoHaIbHON HHPOpMAaIIUH, BbIIETICHUS B
HEll TJIABHOTO, CTPYKTYpHpOBaHHS, OPOPMIICHHS W TPEICTABICHUS B BHUJC AHATUTHYECKHUX
0030p0B ¢ 000CHOBAaHHBIMHU BBHIBOJAMH M PEKOMEHIAIMSIMHU

1. Kakue HHCTPYMEHTHI MOKHO UCIOJb30BaTh JUIsl CTPYKTYpHpOBaHHs U odopmieHus
npodeccuoHanbHoM nHGopManun?

2. Kakue MeTo/1bl MO’KHO TPUMEHUTD IS aHalu3a MpodeccuoHaIbHOW HHpOopManuu?

3. Kakume »oTambl cieayeT BBIMOJHUTH JIJI TMPEACTABICHUS AaHAIMTHYECKOro o0030pa C
000CHOBaHHBIMH BBIBOJIAMU U PEKOMEHJAIUSIMU?

4. Kakum o0pa3oM MO>KHO BBIJICIUTH TIaBHOE B TpodeccronanbHoi nHbopmaruu?

5. Kakum 06pazom MOkHO 000CHOBATh BBIBOJIbI M PEKOMEHIALNN B aHATUTHYECKOM 0030pe?

6. Kakoe 3HaueHHe HMEIOT PEKOMEHJALMK B aHATUTHYECKOM 0030pe mpodeccuoHaIbHOM
uHpopmManuu?

7. Kakyto posib UTpaeT aHaTUTHICCKUN 0030p ¢ 000CHOBAaHHBIMH BBIBOJIAMH M PEKOMEHAAITUSIMU
B IPO()eCCUOHANBHOM e TeTbHOCTH?



8. Urto npencrasisieT coboil ananuTuueckuii 0030p npodeccuonanbHoi nHdopmarmn?

9. Uto Takoe CTpYKTYpUPOBAHHE TAHHBIX?

Komnerennusi: OIIK-6 Cnocoben wucciiefoBaTb COBpeMeHHbIEe IP00JeMbl W MeETOABI
NMPUKJIATHOH MHPOPMATHKHN U Pa3BUTUA HHPOPMALIMOHHOIO 0011IeCTBA

3HaHue: 3HaThb TEOPETMUYECKUE OCHOBBI HCCIIEJOBAHMSI COBPEMEHHBIX IPOOJEM U METOJI0B
IPUKJIAJAHON HHPOPMATUKU U pa3BUTHS UH(OPMAIIMOHHOIO O0IIEeCTBa

10. Kakue apXUTEKTYypHbIE pELIEHHs] U ATTEPHBI IPOEKTUPOBAHUS IIPUMEHSIOTCS IIPU CO3/1aHUU
IPOTrPaMMHBIX CPEICTB OOPaOOTKU M aHAJIN3a JAHHBIX?

11. Kakue uactpymenTs! Python ncnomns3yrorces s BU3yaau3aliy JaHHBIX ?

12. Kakue MeToabl U MHCTPYMEHTHI MOKHO HCIIOJb30BATh JAJS MOHMTOPUHIA M JIOTMPOBAHUS
IPOTPAMMHBIX CPEICTB 00paOOTKU M aHAIN3a JAHHBIX ?

13. Kakue MeToJpl U MHCTPYMEHTBl MOXHO HCIHOJIb30BATh JUISl Pa3BEPTHIBAHUS IPOrPaMMHBIX
CpencTB 00pabOTKU M aHaTN3a JaHHBIX?

14. Kakue MeToJpl 1 MHCTPYMEHTBI MOKHO HMCII0JIb30BaTh IPU NMPOEKTUPOBAHUH HPOTrPAMMHBIX
cpencTB 0OpabOTKH M aHATN3a JaHHBIX?

15. Kakue meronbl M TEXHUKU TECTHPOBAHUS HPOTPAMMHBIX CPEICTB OOpaOOTKHM M aHalIM3a
JAHHBIX MOYXHO IPUMEHSThH?

16. Kakue MeTo 11 MOXKHO TPUMEHUTH JJIsl aHalIM3a JaHHbIX B Python?

17. Kakue omneparopsl nukia ectb B Python u mis gyero onn ucnonb3yrorcs?

18. Kakue onepaiuy MOXHO BBITIOJHATH C JaHHBIMU B OubIroTeke NumPy?

19. Kakrie OCHOBHBIE THITBI JaHHBIX MOAepkuBaeT Python?

20. Kakue OCHOBHBIE 3Tallbl BKJIIOYAET aHAJIU3 JaHHBIX?

21. Kakue moaxo/ sl 1 METO/IbI MO>KHO HCIIONIB30BATh I obecnieueHusi 0€30IacHOCTH JaHHBIX B
IPOTrpaMMHBIX CpeicTBaX 00pabOTKM U aHaIu3a JaHHbIX?

22. Kakue npuHIMIBI CIEAYeT YYUTHIBATh IPU IMPOESKTHUPOBAHUM IPOrPAMMHBIX CpEACTB
00pabOTKU M aHANIN3a JaHHBIX?

23. Kakme mnpuHmunsl 3(QexkTUBHOW paboThl ¢ JaHHBIMU CIIEAYeT YYMUTHIBATh IPHU
NPOEKTHUPOBAHNUH MPOTPAMMHBIX CPEJICTB 0OpAaOOTKH M aHAJIN3a TaHHBIX?

24. Kakue »Tanbl BKIIIOYAET IMPOLIECC MPOEKTUPOBAHMS IMPOrPaMMHBIX CPEICTB O0pabOTKH U
aHaIu3a 1aHHbIX?

25. Kakum 006pa3oM MOXKHO 00ecreuuTh MaclITabupyeMoCTh MPOTPaMMHBIX CPEJCTB 00pabOTKU
U aHaJM3a JaHHbIX?

26. Kakoit s3Ik MPOTpaMMUPOBAHUS ITUPOKO UCTIOIB3YETCS JUTsl 00pabOTKH M aHalIM3a TaHHbBIX ?
27. Yro takoe DataFrame B 6ubanorexe Pandas u xak oH ucnonbszyercs?

28. Yrto Takoe 6ubmmorexa NumPy u Jij1s1 4ero OHa UCTIONb3YeTCs?

29. Yto Takoe Ombmmoreka Pandas m kakue omepanuyd MOXKHO BBINOJHATH C JaHHBIMU C €€
MOMOIIbIO?

30. Yro Ttakoe MaTpuna B 6ubianorexke NumPy n kak oHa ucrnonb3yercs?

31. YUro Takoe moxyns B Python u kak uMnopTupoBaTh ero?

32. Yro Takoe MOAYIbHOCTh B KOHTEKCTE MPOEKTUPOBAHMS POTPAMMHBIX CPEJICTB 00pabOTKU U
aHaJIM3a JJaHHBIX U 0YeMY OHa Ba)xHa?

33. Yto Takoe ONTUMHU3AIMS U KaKHE METOJbl ONTUMH3AIMKU MOTYT OBITh HCIIOJIb30BaHbI MPU
pa3paboTKe MPOrpaMMHBIX CPEICTB 0OOPaOOTKH M aHAIM3a TaHHBIX ?

34. Yro Takoe nepemenHas B Python u kak e€ o0baBUTH?

35. Yto Takoe mMpOeKTHPOBAHUE MTPOTPAMMHBIX CPEACTB 00PAOOTKHU M aHAIHM3a JaHHBIX ?

36. Uro Takoe pa3paboTka uHTEepdeiica mporpaMMHBIX CPEJICTB 00OpaOOTKU M aHaU3a JaHHBIX U
KaKue MPUHIHIBI CIIETyeT YYUTHIBATh P €€ MPOBEICHUU?

37. Yro Takoe pe(aKTOpUHT W MOYEMYy OH BaXKEH IpH pa3pabOTKe NMPOrpaMMHBIX CPEICTB
00pabOTKH M aHAITN3a JTAHHBIX ?

38. Yro Takoe CTpyKTypa JaHHBIX Series B oubnuoreke Pandas?

39. Uro Takoe ycioBHBIN onepaTop B Python u xak o ucmonb3yercs?

40. Yro takoe gpynkius B Python u xak e€ onpenennts?



TUITOBBIE 3AJIAHIWS J1J151 IIPOBEPKM YMEHUU:

2-11 Bonpoc Omera (30 GamtoB), Bua Borpoca: 3agaHue Ha ymeHue. Kpurepwuii: [lomHOCTBIO
BBINIOJIHEHHOE 3a7anue — 30 0aioB, MOMyLICHbl He3HauuTeNlbHble ommoOku - (20-30) Oamos,
CyIlleCTBEHHBIEC OMHKOKH, He HCKakaromme cytu - (10-20) Gamros, rpyosie ommbku - (0-10)
OaJioB.

Komnerennusi: OIIK-3 Cnocoben anaau3upoBaTh NpodeccMOHAIbHYI0 HHGOpMaUMIo,
BbIIeJIATh B Hell TIJIaBHOe, CTPYKTYpPHUPOBaTb, 0QOPMJATHL M MPEACTABJIATH B BH/E
AHAJUTHYECKUX 0030POB ¢ 000CHOBAHHBIMH BBIBOJAMHU U PEKOMEHAAUMAMHU

YMmenue: YMeTh aHAIM3UPOBATh NMPO(PECCHOHANBHYIO HH(POPMALINIO, BBIJICIATh B HEH TIIaBHOE,
CTPYKTYpUpOBaTb, OGMOPMIISATH M MPEICTaBIATh B BHUJEC AaHAJIUTUYECKMX 0030pOB C
000CHOBaHHBIMH BBIBOJIAMU U PEKOMEHAUSIMU

3anaya Ne 1. Hanumure nporpammy JUisl aHanu3a

Kommnerennusi: OIIK-6 CnocoGen wucciieoBaTb cOBpeMeHHbIe IP00jeMbl W MeTOABI
NPHUKJIATHOI NHPOPMATHKH U Pa3BUTHS MH(POPMALMOHHOIO 001IECTBA

YMmenne: YMeTh HCCieJoBaTh COBPEMEHHBIE MTPOOJIEMBI M METO/BI IPUKIIAIHOW HH(POPMATUKH U
pa3BUTHsI HH(POPMALIMOHHOTO 001IECTBA

3anaga Ne 2. [IpoBeaute aHanu3 npobiieMsl, chopMUpyHTe AaTaceT A 00pabOTKU IO BApUAHTY

TUITIOBBIE 3ATAHIA UL ITIPOBEPKH HABBIKOB:

3-ii Bompoc Ouneta (30 GamnoB), BuI Bompoca: 3agaHue Ha HaBbIkU. Kpurepwuii: [lonHoctbio
BBIMOJIHEHHOE 3ajanue — 30 0ayyioB, MOMyIIEHBI He3HaYUTEabHBIC OomuoOKu - (20-30) Oamios,
CYIIIECTBEHHbIE OIMIMOKH, He HMcKaxaromue cytu - (10-20) 6amroB, rpyobie omudku - (0-10)
OasioB.

Komnerennusi: OIIK-3 CrnocofeH aHaam3umpoBaTh NPoecCHOHATBbHYI0 HH(OPMAIHIO,
BbIACJISITh B Hell IJaBHOe, CTPYKTYPHUPOBaThb, 0(OPMJISATHL U NPEACTABIATH B BHAE
AHAJINTHYECKHUX 0030POB ¢ 000CHOBAHHBLIMH BBIBOJAMH U PEKOMEHAALMAMH

Hapbik: Brnaners HaBbikamu aHanu3a npodeccroHalbHOM HHGOpMaluu, BBIIECIEHUS B HEH
IJIABHOTO, CTPYKTYPUPOBaHUs, 0(OPMIICHHS U IPEACTABICHUS B BU/I€ aHATUTHUECKUX 0030pOB C
000CHOBAHHBIMH BBIBOJAMH U PEKOMEHIALIUSIMU

3aganue Ne 1. Hanummre nporpamMMy Juist TOCTPOEHHs aHAIUTHYECKOTO 0030pa

Komnerennusi: OIIK-6 CnocoGeH wucciiefoBaTb cOBpeMeHHble MpPoGJeMbl W MeTOAbI
NPHUKJIATHON HH(POPMATHKH U PAa3BUTUS MH(POPMAIIMOHHOTIO 001IEeCTBA

Hapbik: Brnaners HaBbIKaMH HCCIEIOBAaHUS COBPEMEHHBIX IMPOOJIEM M METOJ0B MPUKIIATHOU
UHPOPMATUKU U pa3BUTHsI HH(OPMAIIMOHHOTO O0IIECTBa

3ananue Ne 2. [IpoBenuTe aHanu3 nmpeaMeTHOM 061acTH (110 BapuaHTY)

OBPA3EIL] BUJIETA

Hanpagnenue - 09.04.03 IIpuknagnas

MUHHCTEPCTBO HAYKH U BLICIIErO 0GpasoBaHHs unbopMaTHKa
Poccuiickoit deeparun
desiepanbHOE TOCYAAPCTBEHHOE OI0IKETHOE [Ipouns - I{udpoBbie TEXHOTOTHH B
06pa3oBaTeNbHOE YUPExKICHHE SKOHOMHKE
BhICIICT0 06pasoBaH Kadeapa MmaTeMaTHyeCKuX METOIOB U

«BAHKAJIBCKAM TOCYJAPCTBEHHBIN 9
VHUBEPCHUTET» U(GPOBBIX TEXHOJIOTHUA

(®TBOY BO «BI'Y») Jucuuninuna - [IporpaMMHbIe CpencTBa
3a/1a4 00pabOTKM M aHAJIN3a JaHHBIX



3K3AMEHAIIMOHHBIN BUJIET Ne 1

1. Tect (40 Gamnon).
2. Hanmmmre nporpammy st ananuza (30 6amios).
3. [IpoBenute ananu3 npeaMeTHon obnactu (o Bapuanty) (30 6amios).

CocraBureib A.B. Ponuonos

3aBenyrouui kapeapoi A.B. Ponnonos

7. IllepevyeHb OCHOBHOI U JONMOJHUTEJIbHOM Y4eOHOM JIUTEPATYPbI, HEOOXOAMMOI /151
OCBOEHHUS TUCUMILUINHBI (MOYJIs1)

a) OCHOBHaAsI JIUTepaTypa:

1. Auapeesa, O. B. OcHOBBI aIrOpUTMH3AIMK M IPOrPAMMHPOBAHMs Ha s3bIke Python : yyeOHHK
/ O. B. Anjpeesa, O. M. PemuzoBa. — Mocksa : M3garensckuii Jlom MUCuC, 2022. — 149 c.
— ISBN 978-5-907560-22-2. — Tekcrt : saekTpoHHsli // IndpoBoii 00pa3oBaTeabHLINA pecype
IPR_ SMART : [caiit]. — URL: https://www.iprbookshop.ru/129510.html (mata oOpaicHus:
12.04.2023). — PexxuM ocTyIa: Ul aBTOPU3UP. I10Ib30BATEIEH

2. BacmineB A.H. Python na nmpumepax [DieKTpOHHBIA pecypc] : NpaKTHYECKUHA Kypc MO
nporpaMmmupoBanuio / A.H. BacunbseB. — 2-€ u3a. — DIEKTPOH. TEKCTOBLIE maHHble. — CII0. :
Hayka wu Texmmka, 2017. — 432 c. — 978-5-94387-741-4. — PexuM JjiocTyia:
http://www.iprbookshop.ru/73043.html

3. Ysc Makkuanu Python m amanm3 maubeIx [DnexkTpoHHEIA pecypce] / Makkuunm Ysc. —
DnekTpoH. TeKCTOBLIe naHHble. — Capatos: Ilpodobpasosanne, 2017. — 482 ¢. — 978-5-4488-
0046-7. — Pexum gocrymna: http://www.iprbookshop.ru/64058.html

0) AOMOJIHUTEIbHASA JIUTepaTypa:

1. byiinaueB, C. K. OcHoBBEI nporpaMMupoBadus Ha s3bike Python [DnekTpoHHBIA pecypc] :
yuebnoe mocobdue / C. K. Byiinaues, H. }0. boknar ; moa pex. }0. B. Ilecun. — DaeKkTpoH.
TEKCTOBBIE JaHHBIe. — ExarepuHOvypr : Ypansckuii denepanbublii yHuBepcurer, D5C ACB,
2014, — 92 C. — 978-5-7996-1198-9. — Pexum JIOCTYIIA:
http://www.iprbookshop.ru/66183.html

8. Ilepeuenb pecypcoB HMH(OPMANHOHHO-TEJEKOMMYHMKANUOHHON ceTtH «UHTepHeT»,
He0OXOAUMBIX /IJIS OCBOCHHS IMCHMILIMHBI (MOAYJIs1), BK/JIIOYas npodeccHoOHATbHbIE 0a3bl
AAHHBIX H MH(POPMAITMOHHO-CIIPABOYHbIE CHCTEMbI

Jlis  OCBOGHMSI AMCHMILIMHBI O0yYaromeMmycsi HEOOXOIMMBI CIIEAYIOIIUE PECYPCh
MH(POPMALIMOHHO-TEIEKOMMYHHUKAIIMOHHON ceTn «HTepHeT»:
— Caiir baitkambCcKkoro rocyJapcTBEHHOTO YHHBEPCHUTETA, aapec nocTyma: http://bgu.ru/, noctyn
KPYIJIOCYTOYHBIM HEOrpaHUYEHHBIN U3 T000# Toukn HTepHeT
— DnekTponHO-OubMoTeunas cucrema IPRbooks, aapec nocryma: https://www.iprbookshop.ru.
JOCTYI HEOTPaHUYEHHBIH

9. MeToauveckne yKa3aHus s 00y4YAOLIUXCS 110 OCBOCHHUIO JUCHUIJIMHBI (MOAYJIs1)
N3yyaTe AMCHUIUIMHY PEKOMEHAYETCS B COOTBETCTBHMU C TOM MOCIEAOBATEIBHOCTHIO,
KoTopasi o0o3HadeHa B ee coaepkaHuu. J[Is yCHemHoro OCBOEGHHS Kypca OOydaroluecs
JOJDKHBI MMCTH ICPBOHAYAJIBHBIC 3HAHUA B oOactu AITroOpUuTMHU3aAlUN, IIPOrpaMMHUPOBAHMA,
MaT€MAaTHUKMU U CTaTUCTUKU.
Ha nekumsix mpernopaBarenb 03BYYMBAET TEMY, 3HAKOMUT C MEPEUHEM JIUTEPATYphI 1O
TEMC, OGOCHOBLIBaeT MCCTO U PpPOJIb 9TOU TEMBI B ,HaHHOﬁ AUCHUIUIMHE, PaCKpPLIBACT CC
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NpaKkTUYecKoe 3HaueHue. B Xoje JeKIuii cTyaeHTy HeoOXOAMMO BECTH KOHCHEKT, (GUKcHUpys
OCHOBHbIE MTOHATHUS U MPOOIEMHbBIE BOTIPOCHI.

[IpakTuyeckne (CEeMHHAPCKHE) 3aHATHS IO CBOEMY COJAEP)KAaHHUIO CBSI3aHBI C TEMATUKON
JIEKIMOHHBIX 3aHATUH. HaunHaTh MOATOTOBKY K 3aHATHIO 11€JIECO00Pa3HO ¢ KOHCIEKTA JICKLIUM.
3amanue Ha TPAKTHYECKOEe (CEMHHApPCKOE) 3aHSATHE COOOMIAeTCsl OOYyYaroIuMCcs OO0 €ro
npoBeneHus. Ha cemuHape mpernogaBarenb OpraHu3yeT OOCYXAEHHE HTOW TEMbl, BBICTYyMAas B
Ka4yecTBE OpraHu3aTopa, KOHCYJIbTaHTA M HKCHEpTa Y4eOHO-TIO3HABATEIBHOW ESTEIbHOCTU
00yyJaromerocs.

N3ydyenne quCUIUIMHB (MOJTYJIsl) BKIIOYACT CAMOCTOSATEIbHYIO PaboTy 00ydaroImerocs.

OCHOBHBIMU BHJIaMU CaMOCTOSITEIbHON pabOThI CTYACHTOB C y4acTHEM IpenoaaBareneit
SIBIISTFOTCSL:

* TEKYIIHE KOHCYJIbTAIlUH;

* KOJUIOKBHYM Kak (popMa KOHTPOJIS OCBOCHHUS TEOPETUUECKOTO CO/ICPIKAHUS TUCIIUILIIHH:
(B yachl KOHCYNBTAIUH, IPEAYCMOTPEHHBIEC YUYEOHBIM TLIIAHOM);

* IpUEM U pa300p JAOMAIIHUX 3aJaHUH (B 4achl IPAKTUYECKUX 3aHATHI);

* IPUEM U 3aIllUTa JJAOOPATOPHBIX paboT (BO BpeMs MPOBEACHUS 3aHITHIA);

* BBITIOJTHEHHE KYPCOBBIX padOT B paMKax AMCUHUIUINH (PyKOBOJICTBO, KOHCYJIBTUPOBAHHE
U 3alI1Ta KyPCOBBIX pabOT B Yachl, IPEIyCMOTPEHHbIE YUEOHBIM IJIAHOM) U JIp.

OCHOBHBIMU BUJIaMU CaAMOCTOSITEILHOM pabOTHI CTY/IEHTOB 0€3 y4acTHsl IpernoiaBareien
SBIISIOTCS:

* (hopMupoBaHKE U YCBOCHUE COACP)KaHUS KOHCIIEKTA JICKIIUI Ha 6a3e peKOMEH/I0BaHHOM
JIEKTOpPOM Yy4eOHOHN nuTeparypbl, BKIO4Yas WHGOPMAIMOHHBIE OOpa30BaTeIbHBIE PECYPCHI
(27EKTpOHHBIE YUEOHUKH, 3JIEKTPOHHbIE OMOINOTEKH U Ip.);

* CaMOCTOSITENIbHOE H3yYEHUE OTIENbHBIX TEM WJIM BOMPOCOB MO Y4YeOHUKAM WIU
y4eOHBIM TTOCOOUSIM;

* HanMcaHue pedepaTos, J0KIAJI0B;

* IOATOTOBKA K CEMHHApaM U J1ab0opaToOpHbIM paboTaM;

* BBINOJIHEHHE JOMAIHUX 33/laHUuil B BUJE PEIICHUS OTIENbHBIX 3a/ay, MPOBEICHUS
TUTIOBBIX PAacyeTOB, pPacUYETHO-KOMIBIOTEPHBIX W WHAMBHIYAIbHBIX pPa0OT IO OTIEIbHBIM
paszenaM coJepxKaHus AUCUUILUINH U Jp.

10. Hepeqeﬂb l/lH(l)OpMaIII/IOHHbIX TeXHOJIOFI/Iﬁ, HUCI0Jb3YEMBIX IIPH OCYINECTBJICHUMA
00pa3oBaTeILHOIO MPoUEcca MO0 AMCHHUILINHE (MO1YJII0), BKJIKYAS NepeYeHb
IporpaMMHoOro o0ecneuyeHus
B yueOHOM mporiecce UCONb3yeTcs Cleayolee MporpaMMHOe 00ecieueHue:
— HBase,
— MongoDB,
— Python,
— ActivePython x64,
— Adobe Acrobat Reader_11,
— Moaymu: matplotlib, Mixtend, PrefixSpan, NumPy, pandas, scikit-learn, SciPy, TensorFlow,
a3bika Python,
— Moaynu: pymongo, PyMySQL, PyQT, SQL Alchemy s3pika Python,
— MS Office,

11. Onucanne MaTepHaJIbHO-TEXHUYECKOM 0a3bl, HEOOXOAMMOM Il OCYLEeCTBJICHUSA
00pa3oBaTe/ILHOIO MPoLecca MO0 AMCUUILIHHE (MOLYJII0):
B y4uebHOM mporiecce ucmob3yeTces ciaeayoliee 000pya0BaHueE:



— IomereHust 17151 CAaMOCTOATEIHHOU PabOThI, OCHAIIICHHBIE KOMITBIOTEPHON TEXHUKOH C
BO3MOKHOCTBIO MOKIII0UEHUS K ceTH "MHTepHeT" n oOecnieueHreM T0CTyna B JJIEKTPOHHYIO
nH(OPMaIIMOHHO-00pa30BaTEIBLHYIO CPENY BY3a,

— MynpTUMEIMIHBIN KJ1acc



